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Claims 


1 . A method for attaching a non-corneocyte, nonlabeling, agent to a body tissue 
comprising: 

5 applying to the body tissue a conjugate of the agent and a linking molecule having a 

carboxamide, the linking molecule being a carbo^amide-bearing substrate of 
transglutaminase, 

applying to the body tissue transglutaminase in an amount effective for crosslinking 
the conjugate to the body tissue via the linking group, and 
10 allowing said crosslinking to occi 

j!3 2. The method of claifxTl/whereir/the linking molecule is a molecule selected from the 

ijl group consisting of: 

(a) at least one gluta 

^ 15 (b) at least two contiguous i^lmTced' glutamines, 

s ; (c) at least three oontl^ipus linked glutamines, 

j (d) at least four contiguous linked glutamines, and 

\{\ (e) at least five (contiguous linked glutamines. 


20 3. The method of claWl , Avljerein the linking molecule comprises 5 or more contiguous 

to one anotl 


glutamines attached directly^to one another by peptide bonds. 

4. The method of clamfl/wherein the Hri1dri^m<5lejGttle comprises a polymer of amino 
acids and wherein at least 20% of the amir^^cids^rg^glutamines. 

5. The method of claim 4, where(n|&t least 30% of the amino acids are glutamines. 

/ v 

6. The method of claim 4, wherei ast 40% of the amino acids are glutamines. 

30 7. The method of clah^l^further comprising fipstTatta^hing to the body tissue a 
complementary linking molecule bearing multh^le^ac^lve' aliphatic amines, the 
complementary linking molecule being an aliphzuje^nine substrate of transglutaminase, 


10 
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wherein the conjugate is crosslinked to the body tissue b/crosslinking the aliphatic amines of 
the complementary linking molecule and the carboxanfide of linking molecule to one another 
by said transglutaminase. 


8. The method of clajrri 7, wherein the complementary linking molecule is attached to the 
body tissue by 

applying to the body tissue the complementary linking molecule, 
applying to the body tissue an a^rnmt of transglutaminase effective for crosslinking 
the complementary linking molecule'to tj^e^^fy-tl^ie, and 
allowing said crosslinking/to < 

9. The method of clailn8^wh6rein a polymer rich in glutamine is the linking molecule 
and a polymer rich in lysine is the complementary linking molecule. 


15 10. The method of claim V, wherein the polymer rich in glutamine has 4 or more 
contiguous glutamines directly^ attadhled to one another by peptide bonds. 

1 1 . The method of claim^TwJierein the polymer rich in lysine has 4 or more 
contiguouslysines directly attaches to one another by peptide bonds. 


20 


25 


12. The method of claim 1, wherei 



s not itself a substrate of transglutaminase. 


1 3 . The method of claina^wheriiri/tfi| body tissue is selected from the group consisting 
of the integument, skin, hair and nailsVaVound bed, and internal body tissue. 


14. The method of clairii 1 , wherein the body tissue is selected from the group consisting 
of skin, hair and nails, and whereja-the agent is selected from the group consisting of a 
cosmetic agent, a bulking agera, a^W^onditioning agent, a hair fixative, a sunscreen agent, a 
moisturizing agent, a depilatdi-jTagerrt, an anti-nerve gas agent, a film forming agent, a 
30 vitamin, an insect repellant/a coloring agent, a pharmaceutical agent, a ligand-receptor 


complex and a receptor of a^gand-receptor complex 

\ 


• * 



1 5. The method of claifnT whereitv^K^^ni^i;,,,, 

? ' wnere ^^nSPlabeling active agent is an enzyme 


16. The method of claiLis, wherein the agent is selected from the group consisting of. 
chohnesterase and a phosphodiesterase. 


17. The method of claim^wherem the bond between the agent and the linking molecule 
is hydrolyzable under normal phyWogi^onditions. 
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18. The method of claijn^wher&n the agent is a nonprotein. 

19. The method of claim 18, whereh\the agent is not itself a substrate for 
transglutaminase. 


20. A method for attaching an agent to a body tissue comprising 

first attaching to the body-tissue a linking /olecule that is covalently bondable to the 
agent in the presence of transglutaminase, then 

applying to the body tissue having the Imking molecule attached thereto an agent that 
is a substrate of transglutaminase and that is/ovalently bondable to the linking molecule 
the presence of transglutaminase, 

applying to the body tissue transg/utaminase 
agent to the linking molecule, and 

allowing said crosslinking to occur. 


in 


in an amount effective in crosslinking the 


21. The method of claim^O, wl/erein the linking molecule is a substrate of 
transglutaminase and wherein the/inking molecule is attached to the body tissue by 
applying to the body tissue the linking molecule, 

applying to the body tissUransglutaminase in an amount effective to crosslinking the 
linking molecule to the body^su/and 

allowing said crossiipftintf to ocW. 


The method of clain¥2^fferein the linking molecule is a polymer having multiple 
units which carry a carboxa/nW that is a substrate of transglutaminase. 
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23. The method of clairh>22, wherein a polymer rich in glutamine is the linking molecule. 

24. The method of claim 20Whefelnthe linking molecule is a polymer having multiple 
units which carry an aliphatic amflie thatjs a substrate of transglutaminase. 

25. The method of claim 24, wherein a polymer rich in lysine is the linking molecule. 


26. The method of 
hich carry an aliphatic; 



wherein the agent comprises a polymer having multiple units 
at is a substrate of transglutaminase. 


27. The method of claim 26, Wherein the agent comprises a polymer rich in lysine. 


28. The method of claim 24, wherein the agent comprises a polymer having multiple units 
which carry a carboxamide that is a substi^^ef-^nsglutaminase. 

29. The method of claim 28, wherein the agent comprises a polymer rich in glutamine. 


30. The method of clain\j20, wherein the agent is selected from the group consisting of a 
visible label of a high affiniAnoncoyahmt coupling pair, a pharmaceutical agent, a receptor or 
a ligand of a receptor/ligand paWa/o^getib, a sunscreen agent, a coloring agent, a bulking 
agent, a hair conditioning agenijpfafr fixative, a moisturizing agent, a depilatory agent, an 
anti-nerve gas agent, a film ft&rminWgent, a vitamin and an insect repellant. 


3 1 . The method of any one of cla'im 201 wherein the body tissue is selected from the 
group consisting of the integument, skW\hair, nails, a wound bed, and an internal tissue. 


32. A method for attaching an agent to a body tissue comprising 

first attaching to the body tissue a linking molecule that is covalently bonded to the 
agent in the presence of transglutaminase 

applying to the body tissue havmg tM'fjiridng mcflecule attached thereto an agent that 
is a substrate of transglutaminase and that isiovaleptly bonded to the linking molecule in the 
presence of transglutaminase, said applying bping carried out in the presence of a sufficient 
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amount of transglutaminase effective to covalently crosslink the agent to the linking molecule, 
and 

allowing the crosslinkinlf io-occur. 




33. The method of claiiff 52^rfherein the linking molecule is a polymer having multiple 
units which carry a carboxamide that is a substrate of transglutaminase. 

34. The method of claixn^33, where^i^sjinking molecule is a polymer rich in glutamine. 

The method claim JBfwj jewmthe agent comprises a polymer having multiple units 
which carry an aliphatic amine ' \ mt is/a substrate of transglutaminase. 

36. The method of clainfS^, wherein the agent comprises a polymer rich in lysine. 


15 37. The method of clainr32, wherein\he linking molecule is a polymer having multiple 
units which carry an aliphatic amine that is\a substrate of transglutaminase. 


38. The method of claim 32, wherein the hiking molecule is a polymer rich in lysine. 


20 39. The method of claim^?, wherein the agent comprises a polymer having multiple units 
which carry a carboxamide that is a substrate of transglutaminase. 



40. Themethod of clairrn7, wherein the agent comprises a polymer rich in glutamine. 


herein the agent is selected from the group consisting of: a 
inity noncovalent coupling pair; a receptor or a ligand 
aceutical agent, a cosmetic agent, a sunscreen agent, a 
agent, a hair fixative, a coloring agent, a moisturizing agent, 


The method of claS 
visible label; a component 
of a receptor ligand comp 
bulking agent, a hair co: 



a depilatory agent, an anti-neijve gas agent, a film forming agent, a vitamin and an insect 
30 repellant 


iin32 


42. The method of claim 32, wherein the body tissue is selected from the group consisting 



of: skin; hair; nails; a wound bed; 



Internal tissue. 
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43 . A method for sealing tissue comprising applying a force to hold two tissues in contact 
with each other in the presence of an amount of transglutaminase effective to crosslink the 
two tissues to one another. / 

44. The method of claim>3 , where/n surfaces of the tissues to be sealed to one another are 
contacted with a substrate of transglutaminase, which substrate is crosslinked to the surfaces 
of the tissues to interconnect the surfaces to one another. 

45 . The method of clajnf43 , further comprising; 

first applying to the surfaced to be linked to one another linking molecules that are a 
substrate of transglutaminase, in tile presence of an amount of transglutaminase effective to 
crosslink the linking molecules tof said surfaces, and 

wherein the two tissues are crosslinked to one another by crosslinking the linking 
molecules to one another by applying to the treated surfaces complementary linking 
molecules that are a substrate of transglutaminase, 

wherein the linking molecules and complementary linking molecules are crosslinked 
to one another by transglutaminase. 

46. A method for attaching a nonextracellular matrix protein, agent to a body tissue 
comprising: / 

applying to the body/tissue a conjugate of the agent and a linking molecule, the linking 
molecule being a polymer ctoying at least 3 aliphatic amines spaced along the polymer, 

applying to the bddj tissue transglutaminase in an amount effective for crosslinking 
the linking molecule tor thd^dy^s^Cand 

allowing the cro^inking tq occur. 


47. The method of < 
consisting of at least B, 
another by peptide bom 


am 4& wherein the linking molecule is selected from the group 
Jeast 4 and at least 5 contiguous lysines attached directly to one 


# 



48. The method of clamf46, wherein th/linking molecule is a polymer of amino acids and 
wherein the amino acids are selected fror/the group of: at least 20% of the amino acids are 
lysines, at least 30% of the amino acids/are lysines, and at least 40% of the amino acids are 
lysines. 


alent 


e method of claim 4< 
mponent of a high affinity nom 
ligand complex; a pharmaceutic; 
a hair conditioning agent, a hair fixative 
agent, an anti-nerve gas agent, a/ film 


gent is selected from the group consisting of: a 
upling pair; a receptor or a ligand of a receptor 
fit, a cosmetic agent, a sunscreen agent, a bulking agent, 
a coloring agent, a moisturizing agent, a depilatory 
ing agent, a vitamin and an insect repellant 


50. The method of claim 46, wherein the body tissue is selected from the group consisting 
of: skin; hair; nails; a wound bed; aid an internal tissue. 



51. The method of claim 46, wherein Reagent is not itself a substrate of transglutaminase. 

52. The method of claiir>467wherein the agent is a nonprotein. 


53 . A composition of matter comprising: 
a conjugate of a nonextrfcellular matrix, nonlabeling agent and linking molecule 

having a carboxamide, the linking molecule being a carboxamide-bearing substrate of 
transglutaminase, 

^wherein the agent is/selected from the group consisting of a sunscreen agent, a 
cosmetic, an enzyrne^ofcring agent, a pharmaceutical agent, a member of a frgand/receptor 
pair, a tissue sealant, asking agent, a hair conditioning agent, a hair fixative, a coloring 
agent, a moistufizin^g^nt, a depilatp^rSgent, an anti-nerye -gas agent, a film forming agent, 
a vitamin, an iAasc^re^UarrTand a component of a high affinity noncovalent coupling pair, 
and 

wherein the jinking molecule is not native to the agent. 

54. The composition of claifn53\ whereto the linking molecule comprises at least 5 linked 
units, each unit being a carboxamide-ftearW\ibstrate for transglutaminase. 
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55. The composition of cUjm |^wherein the linking molecule is selected from the group 
consisting of: 

(a) at least one glutsdnine, 

(b) at least two linked glutamines, 
at least threeyiinked glutamines, 
at least fou/ linked glutamines, and 
at least ffi/e linked glutamines. 



:laVJ 


56. The composition of claim Sl^wherein the linking molecule is 4 or more contiguous 
glutamines attached directly to one Wother by peptide bonds. 


57. The composition of claimJ3 ? wjjefein the linking molecule comprises a polymer of 
amino acids and wherein the amino^acids are selected from the group consisting of: at least 
20% of the amino acids are gjirfamines, at least 30% of the amino acids are glutamines, and at 
least 40% of the amino apfds are glutamines. 


58. The composition of clainf 53, wherein the linking molecule is a polymer rich in 
glutamine. 


59. The composition of claim53, wherein the agent is selected from the group consisting 
of a sunscreen agent, a cosmetic agent, a bulking agent, a hair conditioning agent, a hair 
fixative, a moisturizing agent, a depilatory agent, an anti-nerve gas agent, a film forming 
agent, a vitamin, an insect repellant an enzyme\a coloring^agent, a pharmaceutical agent, a 
ligand of a ligand-receptor complex, a receptor of a liiand-r|ceptor complex, and a 
component of a high affinity noncovalent binding\pair\ 


60. The composition of claim 59, wherein the ag\pt is selected from the group consisting 
of a cholinesterase and a phosphodiesterase. 


6 1 . The composition of claim 53 , wherein the bond Between the agent and the linking 
molecule is hydrolyzable under physiological conditions. 
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62. 


The composition of claim 59, wherein the agent is a pharmaceutical agent and the 
bond between the agent and the linking molecule is hydrolyzable under physiological 
conditions. 


63 . The composition of claim 53fwherein the agent is a nonprotein. 

64. The composition of claim^ wjp the agent in its native form free of conjugation 
to the linking molecule is not itselA sWstrate of transglutaminase. 

65 . A composition of matter comprising: 

r,tV jUgate ° fa nonextracellular *W rix > nonlabelin g agent and a p olymer having 
multiple/units carrying a polyaliphatic a/ine that is a substrate of transglutaminase, ~ 

wherein^^ the~group consisting of a sunscreen agent, a 

cosmetic, an enzyme, a bulkmg^e/, a hair conditioning agent, a hair fixative, a moisturizing 
agent, a depilatory agent^^Xve gas agent, a film forming agent, a vitamin, a coloring 
agent, a phannaceutic^genyf membe^ pair, a tissue sealant, an insect 

repellant and a component of i lu^affmky noncovalent coupling pair, and 

wherein the polyi^fefcan-ies at least 3 aliphatic amines spaced at discrete intervals 
along the polymer. 

The composition of matter^claim 65, wherein the polymer comprises at least 3, at 
st 4 or at least 5 contiguouslysines attached to one another by peptide bonds. 

67. The composition^ matter of claim<5, wherein the polymer comprises amino acids, 
and wherein at 1^20%, at least 30% or at least 40% of the amino acids are lysines. 

68. The compositions of matter ofWirn^5^herein the bond between the agent and the 
linking molecule is hydrolyzable under physiological conditions. 


69. The composition of matter of claim^5, w^irahe^nt is a nonprotein. 

70. The composition of matter of claim^Vherein the agent in its native form, free of 



conjugation to the linking mM<@rieris not itself a substrate of transglutaminase. 

71. A kit comprising 
a package housing: 

a first container \mtaining the composition of any one of claims 53, 54, 55, 56, 57, 58, 
59, 60, 61, 62, 63, 64, 65, 66^67, 68, 69 and 70, and 

a second container containing transglutaminase. 
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72 . The kit of claim 7 1 ^further comprising 

a third container housed by said package, the third container containing a linking 
molecule that is a substrate of ttansglutaminase and that is covalently attached to the 
composition contained in the firk con/ain^Aif in the presence of transglutaminase. 


Jj 73 . The kit of claim 7 1 , further Comprising calcium housed by said package, except that 
»3 15 said calcium is not in said second container. 



